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o gramme basically include freedom from clinlu_

or sub-clinical diseases and absence of definiy
predisposition. It alsa requires the capabilitiu
to withstand different stresses encounter
during a spaceflight as produced by diffared

| simulators. The system of salecting cosmonilf
| is being constantly improved taking into acen

| unt the past experience, tha flight pecularitis

/ l duration of the mission and the scientific tas
that are to be performed. Advancement i
genaral  medicina, biomedical engineering
space medicine and medical experimentation

. both inflight and postflight constantly update

Medical Requirement for | tha system,
Manned Space Programme Introduction

. |
h*

The first man was launched in spaca jn 198
when Gagarin made his historical orbital flight
Since thefi'over the last two dacades a number '_
mannad explorations in space by the US and i
USSR have been completed, The duration af thil
stay has gradually incraased, and slso the comple:

F C CHATTERJEE ties of job raquirements. The medical requiremails
in salscting a cosmonaut for this nese.spherag
activity in an unfamiliar and hazardousnaticronman
becomes one of complex and respoly me task ol
the medical team,

In general, the proceaurs in the seloction o
Amsarican and Soviet spacecraw are available
some of the relevant literaturas. With the two il
ades of continued spaca programme these inform
tion may be considered 45 8 part of historical ims
portance. However, with the continued interestin
the scientific studies, in space programme ang
specially for our country, when we are just entan
ing this field, the selection procedures have acquis
ud greater significance. This needs the introducton
of special tasts, new axperimental =at-up and
stringent medical standmd.LThe medical requit
ment for physical fitness of astronaut candidates
presupposes a good health and high functional cH
abilities dictated by their professional requirements

To start with, the method of selection Lok
simple first step. This defined the group of subjeg

Gp Captain PC Chatterjon MD, DIE (LOND) M Phii (Long)  for selaction: those who have warking experience of
DDMS (AM) Alr Headquarters Veyu Dhavan, near-approximate situslion. Thus the first aroup af
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pnauts - were sclected from flying personnel
@ existing method of selegtion used in asro-
| pvaluation for the military pilots is quite
f[.'_“ﬂ_ith thorough initial examination and repast-
aws. They are also psychologically familiar
light genditions and to handle emergencies and
Irendy fit for high allitude speed flying. )

{a) First, he must be free from any significant

abnormality or disease, whether clinical or

L subclinical, which may precipitate an accid-

ant or necessitate an eoarly termination of
ﬂighti

(b} Second, he should not have any pradisposi-

- tion to disease which may limit performance

. copabilities leading to limitation in seienti-

fic goals.

third. his various physical, physiological and

- pevchological systems should be capable of

 withstanding different stresses encountared

; ;ji,:iurl'hg a space flight. This, therofore, neads

‘consideration of all the possible stresses,

~ singly and |n combination, and requires

E;-;?vai_labiliw of appropriate simulstors and
\aboratory facilities, Psychological studies

~ include complex evaluation of mental pro-

pesses and character assessment, his motiva-
tian, intellect, laarning aptitude, emoticnal
status and mental maturity.

ourth, on completion of space mission and

" feturn 10 carth, he should be capable of re-

adjusting within a short time, without any
' |ong-term complications.

svaluation procedure involves, many complex

a be completed within a very short time.

of them may interfera with conduction af

bsts in quick succession. Thus, special atten-

has to be given in making & proper test

ule for all candidates. The 1ests can be con-
sonducted in different stages.

alvas the preliminary selection of candi-
The examination mostly deals with the first

objective of our svaluation; that is, the candidata
must be free from any significant abnormality ar
disease, clinical or subclinical. This is almost
similar to the routine examination of aircrew we
conduct. However, fow points ara given special
importance,

Aeromedical History—A carefully designed dat-
ailed questionnairs 1o ensure comprehensive cover-
age of all systems is important.  History suggestive
af intestinal, hepatic or ranal colic, convulsive episo-
des, dental problems and symptoms of autonomic
disturbances sre specially alicited.

Gieneral physical examination including anthropo-
matric measurements s cartiod out, this is naces-
sary as there is limitation of the height of a candi-
date. Obesity, enlarged thyroid gland, hyperhid-
rasis, tremors, bony deformitles, limitation of move-
ments of joints and any muscular dysfunction are all
sxcluded. A clinical examination of cardiovascular,
respiratory and nervous system is done. A careful
examination of Eye, ENT and dental is done with
spoecial emphasis on enlarged tonsils, adenoids,
nasal polyp and deviated nasal septum.

A simple bed side test for orthostatic tolerance
and preliminary study of vestibular functlons are
cafried out. Nasal airway resistance is measured
by a simple test. Laboratory investigation by way
of blood count, biochemical parameters, urine
examination and X-ray chest are done initially.

Siatic and dynamic functions of the spinal
columns are considerad very significant during the
sxamination. Goniometric measurements ara taken
1o rule out limited movament of the trunk followed
by X-ray evaluation to rule out any spinal defarmity.
Expert advise is taken to rule out degenerative and
dystrophic changes of spine which may be presant
without any apparent symptom of pain or significant
disability of the spinal column,

Most of the above mentioned procedures are
routinely conducted for our aircrew medical board
and thus the first stage can be aver without much
problem.

The Second Stage

A thorough examination is conducted invalving
all systsms. Evaluation includes sufficiently com-
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prehensive test to detect abnormalities which are
often nol apparent from history and physical exami-
nation alone. Some of the #xaminations need
hospital admission, but its duration can be reduced
to a minimum if proper schedule is made.

X-ray examination—A comprehansive datailad
diagnostic radiological examination is conducted to
fule aut possible underlying pathological conditions,
This includes ;

(a) Skull —Lateral, AP, Occipital and base view.
Also helps in examination of para’ nasal s5in-
UsBE,

(b) Spine—Efforts are made fo utilise other
X-ray, such as upper cervical spine during
skull examination, thoracic spine during
chest X-ray, lumbosacral spine during cholae-
cystography.

(¢} Chest—Anteroposterior and lateral views

{d) Gall bladder- Cholecystography is conduct-
ed as a routing examination.

Tt

Upper Gl Traet—Barium meal studies for
oesophagus. stomach and duodenum are
conducted. Presence of hiatus hernia and
gastro-oesophageal reflux are specially look
ed for.

(e

(t) Colon—Barium snema s done in cases of
abnormalities found during proctoscopic and
Sigmoidoscopin examination.

{g) Pantogram—For dental examination,

Surgical Examination includes proctoscopy, sig-
moidoscopy and gastroscopy besides others. Oph-
thalmolagical examination to establish visual cap-
abilities at normal light and extremes of illumination,
To rule out subclinical diseases and 10 delerming
hyper and heteropkorias. ENT examinations are
thorough and includes audiometry and eustachian
tube function besides vestibular tests. Pulmonary
evaluation includes determination of maxXimm
breathing and vital capacities. These are to find
out abnormalities which eould interfere with mission
task and its success. lsulsted abnormalitics,
though not actual disease like cbesity, borderline
GTT, latent endocrinal deficiency or hyperfunction
are Al excluded,

Mast of the special investigations to achieved
third objective, that is 1o delermine  responsg
different strass tests under simulated conditions 4

introrduced at this stage.. Thess dynamiec axamiy
tons are discussed in detail | in subsequent psp
In this issue. However, it will be useful to g i
the problems here for which the Spacial tastsf
carried out,

The main objectives are to visualise the ha
ful factars encountarad during space flight and
investigate the means of selecting the candidl
who are mast suitablo for warking in that snvir
ment and adapt to the work stations in tha spas
raft

The main factors involved are acceleration i
weightlessness. Whareas o subject is L—lxpﬂs'ﬂ_
acceleration during entry and return fram o
waightlesanass is experiencad as long as he s in|
orbit.  Weightlessnass can advarsely  affuct i
systems. These are cardiovascular system, mus
system and lastly vestibular system leading to
motion sickness.  Thus the investigative pracedul
have to be stringent to determine whether a patig
will be able to tolarate these strasses well.

Fsychological tests under various stregses pla
very vital part at this stage. Thess are to deter
suitability to work in a very crampad spaci.
number of days involving very axacting and ::':
cated task. Thus special attention has to be gt
to define acceptability of psychological norm i

as - |

{2} High comprehension and practical skill,
(b} High motivation,

{c) Adequate group behaviour,

{d} Emotional maturity and stress resistans :

The fourth objective of aeramedical euaruaﬁg
the capability to readjust on return to earth, Ti
main problems are usually sncountered at ff
stage ;-

(a) Vestibular dysfunction
sickness,

leading to |

(b) Orthostatic hypotension.

The reason for space motion sickness is naty
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lunderstood.  As such the vestibular aspect of
anaut selection end subssquent training still
nues to be important in future plan.

batter endurance to orthostatic tolerance, a

it muscular individual is ideally chosen who

‘adequate response under various stress tests

\ied 1o this aspect,  An intensive physical train-

Irogramme during preflight peried also ensures
lar and cardiovascular fitness.

i concept of golection is @ continuous PTOCess.
complexitles of spacetlight conditions, testing

e equipments, smooth conduct of scientitic
liments require that the cosmonaut with high
ntifie gualifications be also included.

on axample, during one man mercury missions,
mximum demand on the individual was to pilot
rate the spacecraft, and then act as scientific
i, experimenter and as subject. This multiple
uld be divided in the twao-man Gemini flights.
duration increased as well as the complexi-
{ gxpariments including extravehicular acti-
* With 3-man Apollo project, the third person
hﬁ chosen from scientific background, having
- pilot experlence but of course qualifisad 10
the lunar module or the space craft. The
philosophy was adopted by the Sovis! pro-
with one, two-and three-member teams.
g commander cosmonaut and the scientist
monaut ¢an have different background in their
ance and their range of duties in flight and
rain deviations. in health condition could be
din thelr selection and training. This may

ain varigtions depending upon the duration
i fﬁinn and the tasks that are to be perform-
ome less rigid standard can be accepted for
monaut and again certain other standard

b

ne
‘I ! Ty

somatic and psychological spheres,

gxample—studias have shawn that athletic

e training has a questionable or unfavour-
During physical exercise training the

e pramises for a higher local oxygen upteke
ciency of muscle. With increase of the
ity pressure the enlarged vascular bed allows
{in‘mmmnﬁatinn of fluid which is likely to
¢ of the reason for poot response of athletes

to LENP. (lowsr body Negative Pressure) tilt or
accelaration. Thus an athlete is likely to be more
prone to postflight orthastatic intolerance following
a prolonged orbital stay, Dacreased activity, of
muscles during exposure to weightlessness in case
of an athleta can produce similar sympioms af so-
called “acute relaxation syndrome™. The syndrome
is more pronounced, the higher the status of physi-
cal training i.e. the higher VOamax. As & conclu-
sion It seems net logical to build up a high status of
physical fitness during preflight phase of a long-
duration space flight. For this reason preflight de-
conditioning has even been recommended by a
planned reduction in personal exarcise to be follow-
ed by a regime of inflight exercise. This is only
applicabla for long duration flight and not for short
duration, whare a strict Inflight exercise regime is
not followsd for a 7-day flight or less. Thus the
physical fitness of space-crew s evaluated by
maximum oxygen uptake should be in the normal
range for non-athletic population. 1f it is lower it
should be increasad through exercise and if higher,
should have a planned deconditioning programme.

With the spacelab experiments and Soyuz orbital
stations the necessity of including other specialities
hesides pilots are needed such as navigators,
angineers, biologist, astronomers, geophysicist.
Thus development of new medical and psycholagical
selaction mathods will be required. Mareover, with
the requirement of presarving the health of cosmaon-
auts over a longasr time and also maintaining a high
level of functional capacity, it becomes nacassary
during general training, to have systemic medical
contral in which functional reserves and adaptation
reactions can be estimatad.

For scientist cosmonauts NASA concluded that
extensive environmental stress testing is unnacas-
sary, although certain types of physiological stress
roste were retained, such as maximum exartion,
maximum oxygen consumption and postural tests
far autonomic circulatory stability.

The most interesting and distinct differences bet-
wean the Scientist cosmonaut and pilot cosmonaut
is in the psychiatric and nsychological evaluation
The pilots showed significant difference in gregs),
seli confidence and increased maturity, A siylt,
{actory performance can be expectad fram an kan-
ligent, emotionally mature and basically indepeoten-
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person who also can form a strong group identifica-
tion, working comfortably with others and coopera-
tively to complete a common task. Maotivation and
salf-evaluation is essential so also the aporaisal of
programme risk. He should possess a high self
esteem based on realistic self-eveluation and has
little difficulty with impulsivity.

A notable background difference between pilot
and scientist groups Involved past cxperience 1o
physical stress, Most pilots have sxperienced emar-
gencles in air involving acuts physical threat. The
scisntist, on the othar hand, lacks this experience.
Their objective and sublective response 10 such un-
famitiar evaluation procedures such as altitude
chambar, centrifuge, disorientation and subgravity
studias can be guite different. Sclentists with thelr
academic background contribute a different frame
of reference towards total affart.

A comparison between the work requirement in
spacelab and the routine work in the research insti-
tute shows that the experimental work during space-
[light is highly packed, whare the important charac-
taristic of the work will ba definite time stress,
when the theory will stand back and practical pro-
blems will dominate. Scientists usually have a
high cognitive standard as measurements of intal-
ligance always indicate. Engagement with theory
often prevails upon execution of practical skill, and
thus, management of practical problem in an emer-
gency Situstion or when time is at premium may
affect performance. Maeasuring the capacity for
quick and correct handling of technical squipment
can he a crucial part in psycholegical examination.
This performance not only depends on abilities but
also an emotionsl, motivational and social factors.
How these factors influence work efficiency can be
studied under confinement in isolstion chamber or
in underwater habitat. The confinement can be very
stressful specially when technical systems malfunc-
tioh. Howsever, the anxiety réaction and percepiual
abberrations are greatly reduced when two or mora
men are presant in the space cabin. Cultural de-
pendency of psychelogical factors and personality
traitsneeds 1o be evaluated for proper selection da-
~enrding upen the mission specifications:
tas.
thou
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